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VEHICLE MAINTENANCE USING
IDENTIFICATION TAGS AND ONBOARD
DATA PROCESSING SYSTEM

BACKGROUND INFORMATION

1. Field

The present disclosure relates generally to the mainte-
nance of aircraft and other vehicles and managing the
configuration of parts of an aircrait. More particularly, the
present disclosure relates to a system and method of using
automated 1dentification technology tags and a data process-
ing system onboard an aircraft or other vehicle to manage
the maintenance of parts of the aircrait or other vehicle.

2. Background

A vehicle may comprise many component parts. For
example, a commercial passenger aircraft may comprise
thousands of individually 1dentified parts. The many parts of
an aircraft comprise the configuration of the aircratt.

An operator of an aircrait, such as an airline or other
operator of the aircrait, may desire to know the current
configuration of the aircraft. For example, government regu-
lations may require that the current configuration of a
commercial passenger aircraft 1s known by the airline oper-
ating the aircraft. An airline or other operator of an aircratt
may maintain configuration information that identifies the
current configuration of the aircraft. For example, the con-
figuration mformation may include parts mformation that
identifies the many parts that currently comprise the aircratt.
It 1s desirable that the configuration information 1s updated
accurately and 1n a timely manner 1n response to changes 1n
the parts comprising the aircrait, so that the configuration
information accurately 1dentifies the current configuration of
the aircrafit.

Aircrait may be maintained on a regular basis to ensure
sale and eflicient operation. Aircralft maintenance may
include performing various maintenance operations on the
various parts of the aircrait. Inspection of parts, reworking,
of parts, and replacement of parts are examples of mainte-
nance operations that may be performed on the various parts
of an aircraft. It 1s desirable that the configuration informa-
tion maintained by an airline or other aircrait operator 1s
changed as needed to reflect any changes in the aircraft
configuration that may result from performing maintenance
operations on the parts of the aircraft.

It may be desirable that an airline or other operator of an
aircraft maintains parts iformation related to the mainte-
nance of the parts of the aircraft. For example, it may be
desirable that the parts mformation includes information
identifying various characteristics of the parts of the aircraft
that may be useful for maintaining the various parts of the
aircraft. It also may be desirable that such parts information
1s available for use by maintenance personnel and others
when needed or desired for performing mamtenance opera-
tions on the parts of the aircrait or for other purposes.

It may be desirable that parts information for the parts of
an aircraft includes maintenance history information iden-
tifying maintenance operations that have been performed on
the parts. Such maintenance history information may be
usetul for maintaining the aircrait parts and other purposes.
For example, without limitation, maintenance personnel
may use such maintenance history information to determine
whether a maintenance operation has already been per-
formed on an aircrait part, the nature and extent of any
maintenance operations that may have already been per-
formed on the part, when further maintenance of a part 1s
required or desired, what further maintenance may be
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required or desired to be performed on an aircrait part, or for
any other appropriate purpose or combination of purposes

related to maintaining an aircrait part. Maintenance history
information for the parts on an aircraft also may provide a
record of compliance with required or desired aircrait main-
tenance schedules. In any case, 1t 1s desirable that the
maintenance history information for the parts of an aircraft
1s updated accurately and in a timely manner after mainte-
nance operations are performed on the parts.

Automated 1dentification technology tags may be used to
automatically identily objects, collect data about the objects,
and enter that data directly into a computer system with little
or no human involvement. Examples of automated 1denti-
fication technology tags may include radio frequency 1den-
tification (RFID) tags and contact memory buttons. Auto-
mated i1dentification technology tags may be attached to
various objects. Information identifying the objects and
various characteristics of the objects may be stored in the
tags. This information may be read from the tags and
automatically entered 1nto a computer system for processing
using an appropriate reader device. Such automated 1denti-
fication technology has not been fully utilized for the
maintenance of aircratt.

Accordingly, 1t would be beneficial to have a method and
apparatus that take into account one or more of the issues
discussed above as well as possibly other 1ssues.

SUMMARY

Ilustrative embodiments of the present disclosure provide
a method of maintaining a vehicle. Identification mforma-
tion for a part on the vehicle 1s read from an automated
identification technology tag, wherein the automated 1den-
tification technology tag 1s on the vehicle and associated
with the part. Part information for the part is retrieved from
an onboard data processing system on the vehicle using the
identification information for the part. The part information
retrieved from the onboard data processing system may be
displayed to a user.

[llustrative embodiments of the present disclosure also
provide an apparatus comprising a user interface on a
vehicle, a storage device on the vehicle, and a processor unit
on the vehicle. The processor unit on the vehicle 1s config-
ured to receive 1dentification information for a part on the
vehicle from the user interface, retrieve part information for
the part from the storage device 1n response to receiving the
identification information for the part, and send the part
information retrieved from the storage device to the user
interface for display to a user.

[lustrative embodiments of the present disclosure also
provide a method of maintaining an aircrait. Configuration
information for the aircraft 1s stored 1n a storage device in an
aircraft network data processing system on the aircraft. The
configuration information comprises part information for a
part on the aircraft. The part information 1s retrieved from
the storage device by the aircraft network data processing
system 1n response to receiving identification information
for the part. The part information 1s sent by the aircraft
network data processing system to a user interface for
display to a user. Maintenance information for the part 1s
received by the aircrait network data processing system. The
maintenance information identifies a maintenance operation
performed on the part. The part information in the storage
device 1s changed by the aircraft network data processing
system 1n response to recerving the maintenance information
to form updated configuration information including the
maintenance mnformation. The updated configuration infor-
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mation 1s sent to an off-board data processing system that 1s
not on the aircraift by the aircraft network data processing,
system.

The features, functions, and benefits may be achieved
independently in various embodiments of the present dis-
closure or may be combined 1n yet other embodiments 1n

which further details may be seen with reference to the
following description and drawings.

BRIEF DESCRIPTION OF TH.

(L]

DRAWINGS

The novel features believed characteristic of the illustra-
tive embodiments are set forth 1n the appended claims. The
illustrative embodiments, however, as well as a preferred
mode of use, further objectives, and features thereof waill
best be understood by reference to the following detailed
description of illustrative embodiments of the present dis-
closure when read in conjunction with the accompanying
drawings, wherein:

FIG. 1 1s an illustration of a block diagram of an aircraft
maintenance environment in accordance with an illustrative
embodiment;

FIG. 2 1s an 1llustration of a block diagram of an aircraft
in accordance with an illustrative embodiment;

FIG. 3 1s an illustration of a block diagram of a mainte-
nance device 1n accordance with an illustrative embodiment;

FIG. 4 1s an illustration of a block diagram of configu-
ration information i1n accordance with an 1llustrative
embodiment;

FIG. 5 1s an 1llustration of a flowchart of a process for
maintaining a vehicle i accordance with an illustrative
embodiment;

FIG. 6 1s an 1llustration of a flowchart of another process
for maintaining a vehicle in accordance with an illustrative
embodiment; and

FIG. 7 1s an illustration of a block diagram of a data
processing system 1n accordance with an 1illustrative
embodiment.

DETAILED DESCRIPTION

The different i1llustrative embodiments recognize and take
into account a number of diflerent considerations. “A num-
ber,” as used herein with reference to items, means one or
more 1items. For example, “a number of different consider-
ations” means one or more different considerations.

The different illustrative embodiments recognize and take
into account that 1t 1s desirable to maintain accurate con-
figuration mformation that identifies the parts of an aircratt
or other vehicle and various characteristics of those parts.
The different illustrative embodiments recognize and take
into account that currently, such configuration information
may be maintained on paper. Configuration information that
1s maintained on paper may be relatively diflicult and time
consuming to keep up-to-date. For example, without limi-
tation, configuration information that 1s maintained on paper
may be relatively diflicult and time consuming to change in
response to changes 1n the parts of the vehicle, to 1dentify
maintenance operations performed on the parts, and for
other purposes. Furthermore, configuration information that
1s maintained on paper may be relatively diflicult to use and
make available for use by maintenance personnel and others.
For example, it may be relatively diflicult and expensive to
make paper copies of the latest configuration information
readily available to those who may need or desire to use the
information to perform maintenance operations on a vehicle
or for other purposes.
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The different illustrative embodiments recognize and take
into account that configuration information identifying the
parts of an aircrait or other vehicle and various character-
1stics of those parts may be maintained by an operator of the
aircraft or other vehicle on an off-board data processing
system that 1s not on the vehicle. For example, without
limitation, an airline may maintain such configuration infor-
mation for an aircraft on an ofl-board data processing system
that 1s operated by or for the airline at a ground location that
1s not on the aircrait. The different i1llustrative embodiments
recognize and take into account that access to the configu-
ration information stored in such an ofl-board data process-
ing system may not always be available when needed or
desired. For example, without limitation, 1t may be desirable
to perform maintenance operations on an aircraft or other
vehicle at a remote location or under conditions for which an
acceptable connection for communications with an ofl-
board data processing system cannot be established. In this
case, 1t may not be possible for maintenance personnel to
retrieve configuration mformation from the off-board data
processing system that may be necessary or useful for
performing the maintenance operations. Furthermore, 1n this
case, updating the configuration information to include
maintenance history information identifying the mainte-
nance operations that were performed may be delayed until
an acceptable connection for communications with the ofl-
board data processing system can be established.

The different illustrative embodiments recognize and take
into account that part information, including maintenance
history information for a part, may be stored on an auto-
mated 1dentification technology tag that 1s attached to the
part or otherwise attached to an aircraft or other vehicle and
associated with the part on the aircraft or other vehicle. In
this case, the part information may be available for use in
performing maintenance operations on the aircrait or other
vehicle even when acceptable communications between the
aircraft or other vehicle and off-board systems cannot be
established. The different 1llustrative embodiments also rec-
ognize and take nto account, however, that reading infor-
mation from an automated i1dentification technology tag may
require the use of an appropriate reader device. Therefore,
maintenance personnel or others may not be able to access
the part information stored on an automated 1dentification
technology tag on an aircrait or other vehicle 1t an appro-
priate reader device 1s not available.

The different 1llustrative embodiments also recognize and
take 1nto account that writing information to an automated
identification technology tag may be relatively more diflicult
than reading information from an automated identification
technology tag. For example, without limitation, mainte-
nance personnel may be able to read part information from
an automated 1dentification technology tag for a part on an
aircraft or other vehicle for use 1n performing a maintenance
operation on the part. However, the maintenance personnel
may experience difliculty in updating the part information
stored on the automated identification technology tag to
include maintenance information identifying the mainte-
nance operation performed on the part. Moreover, the opera-
tor of an aircraft or other vehicle on which automated
identification technology tags are used to store part infor-
mation for the parts of the aircraft or other vehicle may need
to implement appropriate access control methods to ensure
that only authorized users are able to write information to the
automated 1dentification technology tags on the aircrait or
other vehicle.

The different 1llustrative embodiments also recognize and
take mto account that the amount of maintenance history
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information for a part that may be desirable to store on an
automated 1dentification technology tag may be unpredict-
able and may be voluminous in some cases. Therefore, 1t
may be desirable to use automated 1dentification technology
tags that are configured to receive and store a relatively large
amount of information to store the part information for a part
on an aircrait or other vehicle. In this case, it 1s less likely
that there will not be enough storage capacity on an auto-
mated 1dentification technology tag associated with a part to
store desirable maintenance history information and other
information for the part. However, the different illustrative
embodiments recognize and take into account that auto-
mated 1dentification technology tags that are configured to
receive and store more mformation may be more expensive
than automated identification technology tags that are con-
figured to store less information thereon. Therefore, the use
ol automated i1dentification technology tags that are config-
ured to receive and store a relatively large amount of
information thereon for storing part information on a vehicle
may significantly increase the cost of a vehicle, such as an
aircraft, that has a relatively large number of parts.

The different 1llustrative embodiments also recognize and
take 1nto account that 1t may be desirable that changes to part
information that are stored in automated 1dentification tech-
nology tags on an aircrait or other vehicle are reflected in
configuration information for the aircrait or other vehicle
that 1s maintained off-board the aircrait or other vehicle. For
example, without limitation, an airline may want to ensure
that the configuration information for an aircraft that 1s
maintained ofl-board the aircraft accurately i1dentifies any
maintenance operations that may have been performed on
the parts of the aircraft. Therefore, the airline may need to
develop an appropriate method to synchronize the latest
information on all of the automated i1dentification tags for
parts of the aircraft with the configuration iformation for
the aircraft that 1s maintained 1n an off-board system.

In accordance with an 1illustrative embodiment, 1dentifi-
cation information for parts on an aircrait or other vehicle
may be stored in automated identification technology tags
associated with the parts on the aircraft or other vehicle.
More detailed part information for the parts, such as main-
tenance history information and other information for the
parts, may be stored 1n a data processing system onboard the
aircrait or other vehicle. Maintenance personnel or others
may read the 1dentification information from an automated
identification technology tag for a part using an appropriate
maintenance device. The i1dentification information for the
part may be used to retrieve the more detailed part infor-
mation for the part from the onboard data processing system.
The more detailed part information may be displayed on the
maintenance device and used, for example, to perform a
maintenance operation on the part. The maintenance device
also may be used to update the part information stored 1n the
onboard data processing system to include, for example,
information identifying the maintenance operation per-
formed on the part.

In accordance with an 1llustrative embodiment, part infor-
mation that may be necessary or useful for performing
maintenance operations on the parts of an aircrait or other
vehicle, or for other purposes, may be stored 1n an onboard
data processing system on the aircrait or other vehicle. Such
part information may be readily obtained from the onboard
data processing system for use on the aircrait or other
vehicle. A suitable connection for communication between
the aircrait or other vehicle and an ofl-board system that 1s
not on the aircrait or other vehicle does not need to be
established to use the part information stored on the onboard
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system. Part information stored in the onboard data process-
ing system may be updated, for example, to identify main-
tenance operations performed on the parts of the aircraft or
other vehicle. Therefore, 1llustrative embodiments may pro-
vide complete and up-to-date configuration information for
an aircrait or other vehicle on the aircraft or other vehicle.
Such up-to-date configuration information may be sent {from
the onboard data processing system on the aircraft or other
vehicle to an ofl-board data processing system that 1s not on
the aircrait or other vehicle at an appropriate time, when
satisfactory communications between the aircraft or other
vehicle and the ofl-board system can be established. Thus,
the 1llustrative embodiments also may provide complete and
up-to-date configuration information for an aircrait or other
vehicle on an off-board system that 1s not on the aircrait or
other vehicle. For example, without limitation, such an
ofl-board system may be operated by or for an operator of
the aircrait or other vehicle.

In accordance with an illustrative embodiment, part infor-
mation may be retrieved from an onboard data processing
system on an aircrait or other vehicle and viewed using an
appropriate maintenance device that 1s configured to read
identification information from an automated i1dentification
technology tag associated with the part on the aircrait or
other vehicle. In this case, the 1dentification information read
from the automated 1dentification technology tag for the part
may be used to identify the part information for the part in
ne onboard data processing system that 1s retrieved and
i1splayed on the maintenance device. The maintenance
evice also may be used to update the part information for
e part that 1s stored in the onboard data processing system.
For example, without limitation, the maintenance device
may be used to update the part imnformation stored in the
onboard data processing system to include maintenance
information 1dentifying a maintenance operation performed
on the part. Alternatively, part information may be retrieved
from the onboard data processing system, displayed to a
user, and updated by a user via a user interface to the
onboard data processing system other than the maintenance
device. In this case, part information stored on an aircraft or
other vehicle may be used and updated when a maintenance
device configured to read information from automated 1den-
tification technology tags associated with the parts on the
aircraft or other vehicle 1s not available.

In accordance with an illustrative embodiment, only 1den-
tification information for identifying parts of an aircraft or
other vehicle may be stored in automated identification
technology tags associated with the parts on the aircrait or
other vehicle. Such 1dentification information may be locked
in the automated 1dentification technology tags such that the
identification information stored in the automated identifi-
cation technology tags cannot be changed by maintenance
personnel or others on the aircraft or other vehicle. More
detailed and voluminous part information for the parts may
be stored in the onboard data processing system on the
aircrait or other vehicle. For example, the part information
stored 1n the onboard data processing system may include
maintenance history information identifying maintenance
operations performed on the parts. Because a relatively
small amount of 1dentity information may be stored on the
automated 1dentification technology tags and the informa-
tion that 1s stored on the automated 1dentification technology
tags need not be changed on the aircrait or other vehicle,
relatively mexpensive automated identification technology
tags may be used. Furthermore, difliculties associated with
writing information to automated identification technology
tags and the need to provide access controls to prevent
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unauthorized writing to automated 1dentification technology
tags on the aircraft or other vehicle may be avoided.

Turning now to FIG. 1, an illustration of a block diagram
of an aircrait maintenance environment 1s depicted 1n accor-
dance with an 1illustrative embodiment. In this 1llustrative
example, aircraft maintenance environment 100 comprises
aircraft 102. For example, without limitation, aircraft 102
may include any type of commercial, military, or other
aircraft.

Aircraft 102 in aircrait maintenance environment 100
may be operated by aircrait operator 104. For example,
without limitation, aircrait operator 104 may be an airline,
military or other government entity, or any other operator of
atrcraft 102.

Aircraft 102 may be maintained 1n aircrait maintenance
environment 100 by maintenance entity 106. Maintenance
entity 106 may be any entity for maintaining aircraft 102.
For example, without limitation, maintenance entity 106
may be aircrait operator 104 or an entity employed by
aircraft operator 104 to maintain aircraft 102. For example,
without limitation, maintenance entity 106 may include
aircraft manufacturer 108.

Aircrait 102 may comprise parts 110. Parts 110 also may
be referred to as components of aircraft 102. Aircraft manu-
facturer 108 may assemble parts 110 to form aircraft 102.
For example, without limitation, parts 110 of aircrait 102
may include parts 112 provided by parts supplier 114. Parts
112 may be provided from parts supplier 114 to aircraift
manufacturer 108. Aircrait manufacturer 108 may provide
parts 116 for aircraft 102. Aircrait manufacturer 108 may
combine parts 112 from parts supplier 114 along with parts
116 provided by aircraft manufacturer 108 to form parts 110
of aircraft 102. Parts 110 of aircrait 102 also may include
parts 110 from other sources. For example, without limita-
tion, parts 110 of aircraft 102 may include parts 110 pro-
vided by aircrait operator 104, from another appropnate
source, or from various combinations of sources.

Parts 110 forming aircraft 102 define configuration 118 of
aircraft 102. It may be desirable that configuration 118 of
aircrait 102 1s known. For example, without limitation,
government regulations may require aircrait operator 104 to
keep appropriate records identifying configuration 118 of
aircrait 102. It may be desirable for maintenance entity 106
to know configuration 118 of aircrait 102 to maintain aircraft
102 1n an effective and eilicient manner.

In accordance with an 1illustrative embodiment, configu-
ration 118 of aircrait 102 may be 1dentified by configuration
information 120 stored onboard aircraft 102. For example,
without limitation, configuration information 120 may be
stored 1n aircrait network data processing system 122 or 1n
another appropriate system or device on aircrait 102. Air-
craft network data processing system 122 also may be
referred to as an onboard network system on aircrait 102.
For example, without limitation, configuration information
120 may be stored in an appropriate storage device that 1s
part of or connected to aircraft network data processing
system 122.

Configuration information 120 may include part informa-
tion 124. Part information 124 may include any appropnate
information regarding parts 110 of aircratt 102 that comprise
configuration 118 of aircrait 102. Part information 124 may
include information identifying various characteristics of
parts 110 of aircrait 102. Part information 124 may be used
for various purposes on aircrait 102. For example, without
limitation, part information 124 may be used by mainte-
nance entity 106 to perform maintenance on parts 110 of
aircraft 102.
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As-delivered configuration information 125 may identity
configuration 118 of aircrait 102 at the time that aircrait 102
1s delivered from aircraft manufacturer 108 to aircraft opera-
tor 104. For example, without limitation, as-delivered con-
figuration information 125 may include part information 124
for parts 110 of aircraft 102 as delivered from aircrait
manufacturer 108 to aircraft operator 104. As-delivered
configuration mformation 125 may comprise the initial
configuration information 120 stored onboard aircrait 102.
For example, without limitation, as-delivered configuration
information 125 may be stored in aircraft network data
processing system 122 or elsewhere on aircrait 102 by
aircralit manufacturer 108 betfore aircrait 102 1s delivered by
aircrait manufacturer 108 to aircraft operator 104. Alterna-
tively, as-delivered configuration information 125 may be
delivered to aircrait 102 and stored in aircrait network data
processing system 122 or elsewhere on aircraft 102 1n any
appropriate manner and by any appropriate enftity after
aircraft 102 1s delivered by aircraft manufacturer 108 to
aircraft operator 104.

In accordance with an illustrative embodiment, 1dentifi-
cation mformation 126 for part 128 on aircraft 102 may be
stored on automated 1dentification technology tag 130 asso-
ciated with part 128 on aircrait 102. Part 128 may be one of
parts 110 of aircraft 102. Automated identification technol-
ogy tag 130 may be, for example, a radio frequency 1den-
tification tag, a contact memory, a bar code, or any other
appropriate automated 1dentification technology tag. Auto-
mated 1dentification technology tag 130 may be attached to
part 128 or otherwise associated with part 128 on aircraft
102. For example, without limitation, automated 1dentifica-
tion technology tag 130 may be associated with part 128 on
aircraft 102 by being attached to aircrait 102 at a location
near part 128 on aircraft 102.

Identification information 126 for part 128 may be stored
on automated identification technology tag 130 on aircraft
102 1n any appropriate manner. For example, without limi-
tation, automated 1dentification technology tags 132 may be
attached to parts 112 by parts supplier 114. In this case,
identification information for parts 112 may be stored on
automated 1dentification technology tags 132 by parts sup-
plier 114 before parts 112 are delivered to aircraft manufac-
turer 108. Alternatively, or in addition, aircraft manufacturer
108 may store identification information for parts 112 from
parts supplier 114 on automated identification technology
tags 132 attached to parts 112 by parts supplier 114. As
another example, automated 1dentification technology tags
134 may be attached by aircraft manufacturer 108 to parts
112 provided by parts supplier 114, parts 116 provided by
aircraft manufacturer 108, or both. In this case, aircraft
manufacturer 108 may store i1dentification information for
parts 112 and 116 on automated identification technology
tags 132 and 134, respectively.

As a further example, automated 1dentification technology
tag 130 may be attached to part 128 on aircrait 102 or to a
location on aircraft 102 near part 128 on aircrait 102 by
aircralt manufacturer 108, maintenance entity 106, or any
other appropnate entity. In this case, identification informa-
tion 126 for part 128 may be stored on automated 1dentifi-
cation technology tag 130 by aircraft manufacturer 108,
maintenance entity 106, or any other appropriate entity. In
any case, 1dentification information 126 stored on automated
identification technology tag 130 may be locked or other-
wise fixed 1n any appropriate manner such that the ability to
change 1dentification mformation 126 stored on automated
identification technology tag 130 on aircraft 102 1s reduced
or eliminated.
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Identification information 126 on automated identification
technology tag 130 may include any appropriate information
for identifying part 128 on aircraft 102. Preferably, identi-
fication information 126 stored on automated 1dentification
technology tag 130 may comprise a relatively small or
mimmal amount of information for identifying part 128. For
example, without limitation, 1dentification information 126
may comprise a part number for part 128, a serial number for
part 128, or any other appropriate information or combina-
tion ol information for identifying part 128 on aircrait 102.
In accordance with an illustrative embodiment, identifica-
tion information 126 for part 128 on automated 1dentifica-
tion technology tag 130 may be used to 1dentity and retrieve
part information 124 for part 128 that 1s stored in aircraft
network data processing system 122 on aircrait 102.

Maintenance entity 106 may maintain aircraft 102 in
accordance with appropriate maintenance rules 135. For
example, maintenance rules 135 may define various proce-
dures for mspecting and maintaining aircraft 102. Mainte-
nance rules 135 may define part of a maintenance program
for maintaiming aircrait 102 1n an airworthy condition.
Maintenance rules 135 may define various rules for deter-
mimng whether aircraft 102 1s airworthy. Maintenance rules
135 may be developed and provided to maintenance entity
106 from various sources. For example, maintenance rules
135 may include manufacturer instructions for maintaining
aircrait 102 that are provided by aircraft manufacturer 108.
For example, without limitation, manufacturer instructions
may include 1nstructions for continued airworthiness. These
instructions may specily procedures for mspection, mainte-
nance, repair, and replacement of various parts 110 of
aircraft 102. Maintenance rules 135 also may include opera-
tor rules provided by aircrait operator 104 for the mnspection
and maintenance of aircrait 102. Maintenance rules 135 may
be developed by aircrait manufacturer 108, aircraft operator
104, another entity, or a combination of entities to satisly
regulations 1ssued by a government agency or other entity
with authority to issue regulations regarding the mainte-
nance of aircrait 102.

In accordance with an 1illustrative embodiment, mainte-
nance entity 106 may use part information 124 stored in
aircrait network data processing system 122 on aircrait 102
to maintain aircrait 102. For example, maintenance entity
106 may use part information 124 for part 128 stored 1in
aircraft network data processing system 122 on aircrait 102
to perform maintenance operation 136 on part 128. For
example, without limitation, part information 124 for part
128 may include imnformation that may be used by mainte-
nance entity 106 to i1dentily when maintenance operation
136 should be performed on part 128, what maintenance
operation 136 should be performed on part 128, mainte-
nance operation 136 already performed on part 128, other
information, or various combinations of information that
may be necessary or useful for performing maintenance
operation 136 on part 128.

For example, without limitation, maintenance operation
136 may include mspection 138 of part 128, rework 140 of
part 128, replacement 142 of part 128, other maintenance
144 of part 128, or any appropriate combination of mainte-
nance operations that may be performed on part 128. For
example, maintenance entity 106 may perform inspection
138 of part 128 to 1dentily any inconsistencies 1n part 128
that may aflect aircrait 102 1n an undesired manner. Main-
tenance entity 106 may rework 140 part 128 to remove any
identified 1inconsistencies. Alternatively, replacement 142 of
part 128 with inconsistencies may be performed by main-
tenance entity 106. Whether rework 140 or replacement 142
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of part 128 with inconsistencies 1s appropriate 1n a particular
situation may be defined by maintenance rules 135.

In accordance with an illustrative embodiment, mainte-
nance enfity 106 may use maintenance device 146 to read
identification information 126 for part 128 from automated
identification technology tag 130 associated with part 128.
For example, without limitation, maintenance device 146
may be a portable device that 1s configured to read identi-
fication mnformation 126 from automated 1dentification tech-
nology tag 130. Identification mmformation 126 read from
automated i1dentification technology tag 130 may be sent
from maintenance device 146 to aircrait network data pro-
cessing system 122 on aircrait 102. For example, without
limitation, identification information 126 may be sent to
aircrait network data processing system 122 from mainte-
nance device 146 automatically in response to reading
identification information 126 from automated identification
technology tag 130 by maintenance device 146. Alterna-
tively, or 1 addition, a user may 1nitiate the commumnication
ol i1dentification information 126 from maintenance device
146 to aircrait network data processing system 122.

Identification information 126 may be sent from mainte-
nance device 146 to aircrait network data processing system
122 via communications link 148. Communications link 148
may comprise any appropriate wired or wireless method for
exchanging information between maintenance device 146
and aircraft network data processing system 122 on aircrait
102. For example, without limitation, communications link
148 may be implemented using a secure Wi-F1 connection or
other appropriate wireless or wired connection between
maintenance device 146 and aircrait network data process-
ing system 122.

Aircraft network data processing system 122 may be
configured to use identification information 126 received
from maintenance device 146 to identily part information
124 stored onboard aircraft 102 for part 128 of aircrait 102
identified by identification imnformation 126. Part informa-
tion 124 1dentified as corresponding to 1dentification infor-
mation 126 received from maintenance device 146 may be
sent back to maintenance device 146. For example, without
limitation, part information 124 for part 128 may be 1den-
tified and sent back to maintenance device 146 via commu-
nications link 148 automatically by aircrait network data
processing system 122 in response to receiving identification
information 126 from maintenance device 146.

Part information 124 recerved by maintenance device 146
from aircraft network data processing system 122 on aircrait
102 may be used by maintenance entity 106 to perform
maintenance operation 136 on part 128. For example, part
information 124 for part 128 received from aircrait network
data processing system 122 may be displayed on mainte-
nance device 146 for use by maintenance entity 106 to
perform maintenance operation 136 on part 128.

Maintenance entity 106 may use maintenance device 146
to send maintenance information 150 to aircrait network
data processing system 122 on aircrait 102. For example,
maintenance device 146 may be configured to receive main-
tenance information 150 from maintenance entity 106.
Maintenance information 150 received from maintenance
entity 106 then may be sent from maintenance device 146 to
aircraft network data processing system 122 via communi-
cations link 148.

Maintenance information 130 comprises information
identifying maintenance operation 136 performed on part
128. Maintenance operation 136 may change configuration
118 of aircraft 102. In this case, maintenance information
150 sent to aircrait network data processing system 122 may
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be used to change configuration information 120 so that
configuration information 120 stored onboard aircrait 102
accurately 1dentifies configuration 118 of aircrait 102 after
maintenance operation 136 1s performed. Maintenance
information 150 received by aircrait network data process-
ing system 122 may be used to update part information 124
stored onboard aircraft 102 for part 128. For example,
maintenance nformation 1350 for part 128 received by
atrcraft network data processing system 122 may be used to
update maintenance history information in part information
124 for part 128.

Changing configuration mnformation 120 in aircrait net-
work data processing system 122 on aircraft 102 to include
maintenance information 150 i1dentifying maintenance
operation 136 performed on part 128 forms updated con-
figuration information 152. Updated configuration informa-
tion 152 identifies updated configuration 154 of aircraft 102.
Updated configuration 154 includes changes to configura-
tion 118 of aircraft 102 resulting from maintenance opera-
tion 136 performed on part 128. Changing configuration
information 120 1n aircrait network data processing system
122 to include maintenance information 150 may include
changing part information 124 to include maintenance infor-
mation 150. Changing part information 124 to include
maintenance 1information 150 i1dentifying maintenance
operation 136 performed on part 128 forms updated part
information 156. Updated configuration 154 becomes con-
figuration 118 of aircraft 102, updated configuration infor-
mation 152 becomes configuration information 120, and
updated part information 156 becomes part information 124
tor part 128 until configuration 118 of aircraft 102 is updated
again by the performance of another maintenance operation
136 or in another appropriate manner.

Configuration information 120 stored onboard aircraft
102 may be used to generate configuration report 158 on
aircraft 102. Configuration report 158 may present configu-
ration mformation 120 1n any appropriate manner to identify
configuration 118 of aircraft 102 onboard aircrait 102.
Because configuration information 120 onboard aircraft 102
may be updated promptly to reflect maintenance operation
136 performed on aircraft 102, configuration report 158
provided on aircrait 102 will accurately 1dentity configura-
tion 118 of aircraft 102. Configuration report 158 may be
generated and displayed in any appropriate manner on
aircraft 102. For example, without limitation, configuration
report 158 may be generated by aircrait network data
processing system 122 and sent to maintenance device 146
for display on aircrait 102.

Configuration information 120 stored on aircrait 102 may
be sent to an appropriate location ofl-board aircraft 102 for
analysis, display, or any other appropriate purpose. For
example, without limitation, configuration information 120
may be sent from aircrait 102 to operator data processing,
system 160 located ofl-board aircraft 102. Operator data
processing system 160 may be any appropriate data pro-
cessing system that 1s operated by or for aircraft operator
104 at a location on the ground or at any other appropnate
location that 1s not on aircrait 102. Configuration informa-
tion 120 may be provided from aircraft network data pro-
cessing system 122 on aircrait 102 to operator data process-
ing system 160 via any appropriate network or other
communications link.

Configuration information 120 may be sent from aircraft
102 to operator data processing system 160 periodically
whenever an appropriate communications link from aircraft
102 to operator data processing system 160 may be estab-
lished. For example, to ensure that the latest configuration
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information 120 1s available on operator data processing
system 160, updated configuration information 152 may be
sent from aircraft 102 to operator data processing system
160 whenever configuration information 120 1s updated to
include maintenance information 150 i1dentifying mainte-
nance operation 136 performed on aircrait 102, i1 an appro-
priate communications link can be established between
aircraft 102 and operator data processing system 160 at that
time. If an appropriate communications link cannot be
established at that time, updated configuration information
152 may be sent from aircrait network data processing
system 122 to operator data processing system 160 off-board
aircrait 102 when an appropriate communications link
between aircrait 102 and operator data processing system
160 can be established.

Configuration information 120 from aircraft 102 that 1s
stored 1n operator data processing system 160 may be used
for any appropriate purpose. For example, without limita-
tion, configuration information 120 stored in operator data
processing system 160 may be used to generate configura-
tion report 162 ofl-board aircrait 102. Configuration report
162 may present configuration information 120 in any
appropriate manner to identify configuration 118 of aircratt
102 off-board aircraft 102.

The 1llustration of FIG. 1 1s not meant to imply physical
or architectural limitations to the manner in which different
illustrative embodiments may be implemented. Other com-
ponents 1n addition to, 1n place of, or both 1n addition to and
in place of the ones 1llustrated may be used. Some compo-
nents may be unnecessary 1n some illustrative embodiments.
Also, the blocks are presented to illustrate some functional
components. One or more of these blocks may be combined
or divided into different blocks when implemented in dii-
terent illustrative embodiments.

For example, aircrait network data processing system 122
may be configured to allow a user to access and change part
information 124 stored on aircrait 102 without using main-
tenance device 146 or another device to read identification
information 126 for part 128 from automated 1dentification
technology tag 130 associated with part 128 on aircrait 102.
For example, without limitation, a user intertace for aircrait
network data processing system 122 may be configured to
allow a user to manually 1dentity part 128 for which part
information 124 stored on aircrait 102 may be retrieved or
otherwise to search for part information 124 for part 128 that
1s stored 1n aircraft network data processing system 122 on
aircrait 102. The user interface for aircrait network data
processing system 122 may be configured to display part
information 124 for identified part 128 to the user 1n an
appropriate manner for use, for example, in performing
maintenance operation 136 on part 128. The user interface
for aircrait network data processing system 122 also may be
configured to receive from the user maintenance information
150 i1dentifying maintenance operation 136 performed on
part 128 to update part imnformation 124 stored onboard
aircraft 102. The user interface for aircrait network data
processing system 122 also may be configured to display
configuration report 158 that 1s generated by aircrait net-
work data processing system 122 using configuration infor-
mation 120 stored on aircraft 102.

Turning now to FIG. 2, an illustration of a block diagram
of an aircrait 1s depicted 1n accordance with an illustrative
embodiment. Aircrait 200 may be an example of one 1mple-
mentation of aircraft 102 i FIG. 1.

Aircraft 200 1s an example of vehicle 202. Illustrative
embodiments may be used for the maintenance of vehicle
202 other than aircratt 200. Vehicle 202 may be any vehicle
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configured for operation in the air, 1n space, on land, on
water, under water, or 1n any other medium or combinations
ol media.

Vehicle 202 1s an example of platform 204. Illustrative
embodiments may be used for the maintenance of platform
204 other than vehicle 202. For example, platform 204 may
be any fixed or mobile structure.

Aircraft 200 may include part 206. Part 206 may include
a number of various components of aircraft 200. Part 206
may be located at any appropnate location on aircraft 200.

Automated 1dentification technology tag 238 may be
associated with part 206 on aircraft 200. Automated 1denti-
fication technology tag 238 may be active 239 or passive
240. Active 239 automated 1dentification technology tag 238
may be powered by an internal battery. Passive 240 auto-
mated 1dentification technology tag 238 may operate without
its own power source. For example, passive 240 automated
identification technology tag 238 may obtain power from a
reader when 1nterrogated by the reader to read information
from automated 1dentification technology tag 238 or to write
information to automated identification technology tag 238.

Automated 1dentification technology tag 238 may include
radio frequency identification tag 241, contact memory 242,
barcode 243, or another appropriate type ol automated
identification technology tag. Radio frequency identification
tag 241 uses radio frequency electromagnetic fields to
transfer information when interrogated by a reader. The
information stored in radio frequency identification tag 241
may be read from up to several yards away. Radio frequency
identification tag 241 does not need to be within the line of
sight ol a reader to be iterrogated. Therefore, for example,
without limitation, radio frequency identification tag 241
may be imbedded 1n part 206 or 1n a structure of aircrait 200
near the location of part 206 on aircrait 200.

Contact memory 242 also may be referred to as touch
memory. Contact memory 242 1s an electronic identification
device that may be packaged in a button-shaped container.
Information 1 contact memory 242 1s accessed when a
touch probe for a reader 1s brought 1nto contact with contact
memory 242.

Barcode 243 1s an optical machine-readable representa-
tion of information relating to part 206. For example,
barcode 243 may represent information relating to part 206
by varyving widths and spacings of parallel lines. Alterna-
tively, barcode 243 may represent information relating to
part 206 using a two-dimensional pattern of rectangles, dots,
hexagons, or other appropriate patterns or combinations of
patterns.

Automated 1dentification technology tag 238 may com-
prise single record tag 244, dual record tag 245, or multi
record tag 246. Single record tag 244 may be configured to
store a relatively small amount of information thereon. For
example, single record tag 244 may be configured to store
less than approximately 2 kilobytes or another appropriate
amount ol information thereon. Furthermore, information
stored on single record tag 244 may be locked so that the
information stored on single record tag 244 may not be
changed by writing to single record tag 244 when single
record tag 244 1s associated with part 206 on aircraft 200 or
other vehicle 202.

Dual record tag 245 also may be configured to store a
relatively small amount of information thereon. For
example, dual record tag 245 may be configured to store less
than approximately 8 kilobytes or another appropnate
amount of information thereon. Some of the information
stored on dual record tag 245 may be locked. Other infor-
mation stored on dual record tag 245 may be changed by
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writing to dual record tag 245 using an appropriate reader
device when dual record tag 245 1s associated with part 206
on aircrait 200 or other vehicle 202. Dual record tag 245
may be relatively more expensive than single record tag 244.

Mult1 record tag 246 may be configured to store a rela-
tively large amount of information thereon. For example,
mult1 record tag 246 may be configured to store more than
approximately 8 kilobytes or another appropriate amount of
information thereon. Some of the information stored on
mult1 record tag 246 may be locked. However, most of the
storage space on multi record tag 246 may be changed by
writing to multi record tag 246 using an appropriate reader
device when multi record tag 246 1s associated with part 206
on aircrait 200 or other vehicle 202. Multi record tag 246
may be relatively more expensive than single record tag 244
and dual record tag 2485.

In accordance with an illustrative embodiment, 1dentifi-
cation information 248 for part 206 may be stored on
automated 1dentification technology tag 238. Identification
information 248 may include any appropriate information
identifying part 206 associated with automated 1dentification
technology tag 238. Identification information 248 may
comprise a relatively small amount of information. For
example, without limitation, 1dentification information 248
may be locked 1n automated identification technology tag
238 so that identification information 248 stored on auto-
mated 1dentification technology tag 238 may not be changed
by writing to automated i1dentification technology tag 238
when automated i1dentification technology tag 238 1s asso-
ciated with part 206 on aircrait 200 or other vehicle 202.

Other information 250 also may be stored on automated
identification technology tag 238 associated with part 206.
Other information 250 stored on automated identification
technology tag 238 may include information describing
various characteristics of part 206. For example, without
limitation, other information 250 stored on automated 1den-
tification technology tag 238 may include information iden-
tifying maintenance operations performed on part 206. Pret-
erably, however, such maintenance history information for
part 206 may be stored 1n a data processing system onboard
aircraft 200 or other vehicle 202 so that such other infor-
mation 250 need not be written to automated identification
technology tag 238 when automated identification technol-
ogy tag 238 1s associated with part 206 on aircraft 200 or
other vehicle 202. Because a relatively small amount of
identification information 248 may be stored on automated
identification technology tag 238 and other information 250
need not be written to automated 1dentification technology
tag 238 when automated 1dentification technology tag 238 1s
associated with part 206 on aircrait 200 or other vehicle 202,
automated 1dentification technology tag 238 preferably may
be implemented using less expensive single record tag 244
or dual record tag 245.

Automated i1dentification technology tag 238 may be
attached to part 206 or to another structure on aircrait 200 or
other vehicle 202 located near part 206 by attachment
structure 234. Attachment structure 254 may include any
appropriate structure for attaching automated identification
technology tag 238 to part 206 or to another structure on
aircraft 200 or other vehicle 202. For example, attachment
structure 254 may include adhesive 256, other attachment
structure 258, or a combination of structures for attaching
automated 1dentification technology tag 238 to part 206 or to
another structure on aircraft 200 or other vehicle 202.
Attachment structure 254 may be tamper indicating 260. For
example, without limitation, radio frequency identification
tag 241 may be provided with tear-ofl provisions built 1n the
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tag so that when the tag 1s disturbed or damaged, the tag 1s
disabled and rendered inoperative by the separation of the
microchip from the antenna and packaging in radio Ire-
quency 1dentification tag 241.

Turning now to FIG. 3, an illustration of a block diagram
of a maintenance device 1s depicted in accordance with an
illustrative embodiment. Maintenance device 302 may be an
example of one implementation of maintenance device 146
in FIG. 1. Maintenance device 302 may be configured to be
used for maintaining part 304. Part 304 may be an example
of part 206 on aircrait 200 or other vehicle 202 i FIG. 2.

Maintenance device 302 may be portable 306. For
example, without limitation, maintenance device 302 may
be handheld 308. Maintenance device 302 may include
reader 310, user interface generator 312, communications
unit 316, and user interface devices 318.

Automated 1dentification technology tag 320 may be
associated with part 304. Identification information 322 for
part 304 may be stored on automated 1dentification technol-
ogy tag 320. Reader 310 may be configured to read ident-
fication mnformation 322 from automated 1dentification tech-
nology tag 320. Reader 310 also may be configured to write
information to automated identification technology tag 320.

Identification information 322 may be provided from
reader 310 to user interface generator 312. User interface
generator 312 may be configured to generate user interface
313 for displaying identification mnformation 322 to user 348
on user interface devices 318. User interface generator 312
also may be configured to generate user interface 313 for
displaying part information 334 to user 348 on user interface
devices 318. User interface generator 312 also may be
configured to generate user interface 313 configured for
receiving maintenance information 336 from user 348. User
interface devices 318 may include display 350 for displaying
information to user 348 and 1nput device 352 for receiving
input from user 348.

Identification mnformation 322 also may be provided from
reader 310 to communications unit 316 for communication
to onboard data processing system 338. Onboard data pro-
cessing system 338 may include processor unit 340 and
storage device 342. Part information 344 for part 304 may
be stored 1n storage device 342. Processor unit 340 may be
configured to receive identification information 322 from
maintenance device 302 and to use identification informa-
tion 322 to identify and retrieve part information 344 for part
304 from storage device 342. Part information 344 from
onboard data processing system 338 may be sent back to
maintenance device via communications unit 316. Part
information 344 received by communications unit 316 may
be provided as part information 334 to user interface gen-
erator 312 for display to user 348 on user interface devices
318. For example, without limitation, user 348 may use part
information 334 to perform maintenance operation 346 on
part 304.

User 348 may enter maintenance information 336 into
maintenance device 302 via user interface 313 and user
interface devices 318. Maintenance information 336 may
identily maintenance operation 346 performed on part 304.
Maintenance mnformation 336 may be sent to onboard data
processing system 338 via communications unit 316. Pro-
cessor unit 340 may be configured to change part informa-
tion 344 1n storage device 342 to include maintenance
information 336 for part 304.

Alternatively, user 348 may obtain part information 344
for part 304 from onboard data processing system 338 via
user interface 347 of onboard data processing system 338.
User 348 also may provide maintenance mformation 336 to
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onboard data processing system 338 via user interface 347.
Thus, part information 344 for part 304 may be retrieved for
use by user 348 and updated to 1dentily maintenance opera-
tion 346 performed on part 304 when maintenance device
302 is unavailable.

Maintenance device 302 also may be configured to send
maintenance information 336 to off-board data processing
system 324 via communications unit 316. For example,
without limitation, ofi-board data processing system 324
may be a data processing system operated by or for an
operator of an aircraft or other vehicle comprising part 304.
Communications umt 316 may be configured to send main-
tenance information 336 and other information to off-board
data processing system 324 at any appropriate time via
wireless connection 326. Alternatively, or 1n addition, com-
munications unit 316 may be configured to send mainte-
nance mformation 336 and other information to ofi-board
data processing system 324 via docking station 328 when
maintenance device 302 1s placed in docking station 328.
Docking station 328 may be connected to off-board data
processing system 324 via connection 330. Connection 330
may be a wired or wireless connection.

Maintenance device 302 may be a battery powered
device. In this case, docking station 328 also may be
configured to operate as charger 332 for charging a battery
in maintenance device 302 when maintenance device 302 1s
placed 1n docking station 328.

The 1llustration of FIG. 3 1s not meant to imply physical
or architectural limitations to the manner 1n which different
illustrative embodiments may be implemented. Other com-
ponents 1 addition to, 1n place of, or both 1n addition to and
in place of the ones illustrated may be used. Some compo-
nents may be unnecessary 1n some illustrative embodiments.
Also, the blocks are presented to illustrate some functional
components. One or more of these blocks may be combined
or divided into different blocks when implemented in dii-
terent illustrative embodiments.

Turning now to FIG. 4, an illustration of a block diagram
ol configuration information 1s depicted 1n accordance with
an illustrative embodiment. Configuration information 400
may be an example of configuration information 120 for
aircraft 102 in FIG. 1.

For example, without limitation, configuration informa-
tion 400 may include part information 402 for a part of the
configuration described by configuration information 400.
Part information 402 may include 1dentification information
404, manufacturer information 406, date of manufacture
information 408, expiration date 410, location information
412, maintenance history imnformation 414, and other infor-
mation 416.

Identification information 404 may 1nclude one or more of
part number 418 and serial number 420 for a part. Identifi-
cation information 404, manufacturer information 406, and
date of manufacture information 408 may comprise birth
record 421 for the part.

Maintenance history information 414 may include main-
tenance information 422 identifying each time that a main-
tenance operation 1s performed on a part. For example,
without limitation, maintenance information 422 may iden-
t1ily maintenance entity 424 that performed the maintenance
operation, maintenance date 426 when the maintenance
operation was performed, type of maintenance 428 that was
performed during the maintenance operation, other mainte-
nance information 430, or various combinations of infor-
mation 1dentifying a maintenance operation performed on a
part.
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Turning now to FIG. 5, an illustration of a tlowchart of a
process for maintaining a vehicle 1s depicted 1n accordance
with an illustrative embodiment. Process 500 may be imple-
mented, for example, using maintenance device 146 1n FIG.
1 or maintenance device 302 in FIG. 3.

Process 500 may begin by reading identification informa-
tion for a part from an automated 1dentification technology
tag associated with the part (operation 502). The 1dentifica-
tion 1nformation then may be sent to an onboard data
processing system that 1s on the aircrait or other vehicle
comprising the part (operation 504). Part information for the
part may be received from the onboard data processing
system (operation 506). The received part information may
be displayed to a user (operation 508). The user may use the
displayed part information to perform a maintenance opera-
tion on the part (operation 510). Maintenance information
identifying the maintenance operation performed may be
sent to the onboard data processing system (operation 512).
Maintenance information identifying the maintenance
operation also may be sent to an off-board data processing
system (operation 514), with the process terminating there-
alter.

Turning now to FIG. 6, an 1illustration of a flowchart of
another process for maintaining a vehicle 1s depicted 1n
accordance with an illustrative embodiment. For example,
process 600 may be implemented in aircraft network data
processing system 122 on aircraft 102 mn FIG. 1 or in
onboard data processing system 338 in FIG. 3.

Process 600 begins by storing part information i an
onboard data processing system (operation 602). It then may
be determined whether 1dentification information for a part
1s recerved (operation 604). Operation 604 may be repeated
until 1t 1s determined that identification information for a
part 1s received. When 1dentification imnformation for a part
1s recerved, part information for the part 1s retrieved from the
onboard data processing system using the identification
information (operation 606). The retrieved part information
may be displayed to a user (operation 608).

It then may be determined whether maintenance informa-
tion 1dentifying a maintenance operation performed on a part
1s received (operation 610). If maintenance information 1s
not received, the process may terminate. If maintenance
information 1s received, the part information in the onboard
data processing system may be changed to include the
maintenance information (operation 612). The updated part
information then may be sent to an off-board data processing
system (operation 614), with the process terminating there-
after.

Turning now to FIG. 7, an illustration of a block diagram
ol a data processing system 1s depicted 1n accordance with
an illustrative embodiment. Data processing system 700
may be an example of one implementation of a data pro-
cessing system for implementing aircraft network data pro-
cessing system 122 or maintenance device 146 1n FIG. 1.

In this 1llustrative example, data processing system 700
includes communications fabric 702. Communications fab-
ric 702 provides communications between processor unit
704, memory 706, persistent storage 708, communications
unit 710, mput/output unit 712, and display 714. Memory
706, persistent storage 708, communications unit 710, mnput/
output unit 712, and display 714 are examples of resources

accessible by processor unit 704 via communications fabric
702.

Processor unit 704 serves to run instructions for software
that may be loaded into memory 706. Processor unit 704
may be a number of processors, a multi-processor core, or
some other type of processor, depending on the particular

10

15

20

25

30

35

40

45

50

55

60

65

18

implementation. Further, processor unit 704 may be imple-
mented using a number of heterogeneous processor systems
in which a main processor 1s present with secondary pro-
cessors on a single chip. As another illustrative example,
processor unit 704 may be a symmetric multi-processor
system containing multiple processors of the same type.

Memory 706 and persistent storage 708 are examples of
storage devices 716. A storage device 1s any piece of
hardware that 1s capable of storing information, such as, for
example, without limitation, data, program code in func-
tional form, and other suitable information either on a
temporary basis or a permanent basis. Storage devices 716
also may be referred to as computer readable storage devices
in these examples. Memory 706, 1n these examples, may be,
for example, a random access memory or any other suitable
volatile or non-volatile storage device. Persistent storage
708 may take various forms, depending on the particular
implementation.

For example, persistent storage 708 may contain one or
more components or devices. For example, persistent stor-
age 708 may be a hard drive, a flash memory, a rewritable
optical disk, a rewritable magnetic tape, or some combina-
tion of the above. The media used by persistent storage 708
also may be removable. For example, a removable hard
drive may be used for persistent storage 708.

Communications umt 710, 1n these examples, provides
for communications with other data processing systems or
devices. In these examples, communications unit 710 1s a
network interface card. Communications unit 710 may pro-
vide communications through the use of either or both
physical and wireless communications links.

Input/output unit 712 allows for mnput and output of data
with other devices that may be connected to data processing
system 700. For example, input/output unit 712 may provide
a connection for user mput through a keyboard, a mouse,
and/or some other suitable input device. Further, mput/
output umt 712 may send output to a printer. Display 714
provides a mechanism to display information to a user.

Instructions for the operating system, applications, and/or
programs may be located in storage devices 716, which are
in communication with processor unit 704 through commu-
nications fabric 702. In these illustrative examples, the
instructions are 1 a functional form on persistent storage
708. These instructions may be loaded 1nto memory 706 for
execution by processor unit 704. The processes of the
different embodiments may be performed by processor unit
704 using computer-implemented instructions, which may
be located 1n a memory, such as memory 706.

These instructions are referred to as program 1nstructions,
program code, computer usable program code, or computer
readable program code that may be read and executed by a
processor 1n processor unit 704. The program code in the
different embodiments may be embodied on different physi-
cal or computer readable storage media, such as memory
706 or persistent storage 708.

Program code 718 1s located in a functional form on
computer readable media 720 that 1s selectively removable
and may be loaded onto or transierred to data processing
system 700 for execution by processor unit 704. Program
code 718 and computer readable media 720 form computer
program product 722 1n these examples. In one example,
computer readable media 720 may be computer readable
storage media 724 or computer readable signal media 726.

Computer readable storage media 724 may include, for
example, an optical or magnetic disk that i1s inserted or
placed 1nto a drive or other device that 1s part of persistent
storage 708 for transier onto a storage device, such as a hard
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drive, that 1s part of persistent storage 708. Computer
readable storage media 724 also may take the form of a
persistent storage, such as a hard drive, a thumb drive, or a
flash memory, that 1s connected to data processing system
700. In some instances, computer readable storage media
724 may not be removable from data processing system 700.

In these examples, computer readable storage media 724
1s a physical or tangible storage device used to store program
code 718 rather than a medium that propagates or transmits
program code 718. Computer readable storage media 724 1s
also referred to as a computer readable tangible storage
device or a computer readable physical storage device. In
other words, computer readable storage media 724 1s a
media that can be touched by a person.

Alternatively, program code 718 may be transierred to
data processing system 700 using computer readable signal
media 726. Computer readable signal media 726 may be, for
example, a propagated data signal contaiming program code
718. For example, computer readable signal media 726 may
be an electromagnetic signal, an optical signal, and/or any
other suitable type of signal. These signals may be trans-
mitted over communications links, such as wireless com-
munications links, optical fiber cable, coaxial cable, a wire,
and/or any other suitable type of communications link. In
other words, the communications link and/or the connection
may be physical or wireless 1n the illustrative examples.

In some 1llustrative embodiments, program code 718 may
be downloaded over a network to persistent storage 708
from another device or data processing system through
computer readable signal media 726 for use within data
processing system 700. For instance, program code stored in
a computer readable storage medium 1n a server data pro-
cessing system may be downloaded over a network from the
server to data processing system 700. The data processing
system providing program code 718 may be a server com-
puter, a client computer, or some other device capable of
storing and transmitting program code 718.

The different components illustrated for data processing
system 700 are not meant to provide architectural limitations
to the manner in which different embodiments may be
implemented. The diflerent i1llustrative embodiments may be
implemented in a data processing system including compo-
nents 1n addition to and/or 1n place of those illustrated for
data processing system 700. Other components shown 1n
FIG. 7 can be varied from the 1illustrative examples shown.
The different embodiments may be implemented using any
hardware device or system capable of running program
code. As one example, data processing system 700 may
include organic components integrated with 1norganic coms-
ponents and/or may be comprised entirely of organic com-
ponents excluding a human being. For example, a storage
device may be comprised of an organic semiconductor.

In another illustrative example, processor unit 704 may
take the form of a hardware unit that has circuits that are
manufactured or configured for a particular use. This type of
hardware may perform operations without needing program
code to be loaded 1nto a memory from a storage device to be
configured to perform the operations.

For example, when processor unit 704 takes the form of
a hardware unit, processor unit 704 may be a circuit system,
an application specific integrated circuit (ASIC), a program-
mable logic device, or some other suitable type of hardware
configured to perform a number of operations. With a
programmable logic device, the device i1s configured to
perform the number of operations. The device may be
reconfigured at a later time or may be permanently config-
ured to perform the number of operations. Examples of
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programmable logic devices include, for example, a pro-
grammable logic array, a programmable array logic, a field
programmable logic array, a field programmable gate array,
and other suitable hardware devices. With this type of
implementation, program code 718 may be omitted, because
the processes for the different embodiments are i1mple-
mented 1n a hardware unit.

In still another illustrative example, processor unit 704
may be implemented using a combination of processors
found in computers and hardware units. Processor unit 704
may have a number of hardware umits and a number of
processors that are configured to run program code 718.
With this depicted example, some of the processes may be
implemented 1n the number of hardware units, while other
processes may be implemented 1n the number of processors.

In another example, a bus system may be used to 1mple-
ment communications fabric 702 and may be comprised of
one or more buses, such as a system bus or an input/output
bus. Of course, the bus system may be implemented using
any suitable type of architecture that provides for a transfer
of data between different components or devices attached to
the bus system.

Additionally, communications unit 710 may include a
number of devices that transmit data, receive data, or both
transmit and recerve data. Communications unit 710 may be,
for example, a modem or a network adapter, two network
adapters, or some combination thereof. Further, a memory
may be, for example, memory 706, or a cache, such as that
found 1n an 1nterface and memory controller hub that may be
present 1n communications fabric 702.

The flowcharts and block diagrams described herein 1llus-
trate the architecture, functionality, and operation of possible
implementations ol systems, methods, and computer pro-
gram products according to various illustrative embodi-
ments. In this regard, each block 1n the flowcharts or block
diagrams may represent a module, segment, or portion of
code, which comprises one or more executable instructions
for implementing the specified logical function or functions.
It should also be noted that, 1n some alternative implemen-
tations, the functions noted 1n a block may occur out of the
order noted 1n the figures. For example, the functions of two
blocks shown 1n succession may be executed substantially
concurrently, or the functions of the blocks may sometimes
be executed 1n the reverse order, depending upon the func-
tionality involved.

The description of the different illustrative embodiments
has been presented for purposes of illustration and descrip-
tion and 1s not mtended to be exhaustive or to limit the
embodiments 1n the form disclosed. Many modifications and
variations will be apparent to those of ordinary skill 1n the
art. Further, diflerent 1llustrative embodiments may provide
different benefits as compared to other 1llustrative embodi-
ments. The embodiment or embodiments selected are cho-
sen and described 1n order to best explain the principles of
the embodiments, the practical application, and to enable
others of ordinary skill in the art to understand the disclosure
for various embodiments with various modifications as are
suited to the particular use contemplated.

What 1s claimed 1s:

1. A method of maintaining a vehicle, comprising:

reading 1dentification information for a part on the vehicle

from an automated i1dentification technology tag by a
maintenance device, wherein the automated 1dentifica-
tion technology tag 1s on the vehicle and associated
with the part;

sending the 1dentification information for the part that 1s

read from the automated identification technology tag
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from the maintenance device to an onboard data pro-
cessing system on the vehicle;

receiving the i1dentification information for the part sent

from the maintenance device by the onboard data
processing system on the vehicle;
using the i1dentification information for the part received
from the maintenance device by the onboard data
processing system on the vehicle to identily and
retrieve part information for the part from a storage
device on the vehicle;
sending the part information for the part retrieved from
the storage device on the vehicle from the onboard data
processing system to the maintenance device;

receiving the part information for the part by the main-
tenance device from the onboard data processing sys-
tem on the vehicle, wherein the part information for the
part includes maintenance history information for the
part;

displaying the part information received from the onboard

data processing system to a user on the maintenance
device;

using the part information displayed on the maintenance

device to perform a maintenance operation on the part;
and

sending maintenance mmformation identifying the mainte-

nance operation performed on the part to the onboard
data processing system.

2. The method of claam 1, wherein the automated 1den-
tification technology tag 1s selected from a radio frequency
identification tag, a contact memory, and a bar code.

3. The method of claam 1, wherein the automated 1den-
tification technology tag comprises

a single record tag, wherein information stored on the

single record tag i1s locked so that the information
stored on the single record tag cannot be changed by
writing to the single record tag when the single record
tag 1s on the vehicle and associated with the part.

4. The method of claam 1, wherein the automated i1den-
tification technology tag is attached to the part.

5. The method of claim 1, wherein:

the 1dentification information for the part 1s selected from

a part number for the part and a serial number for the
part.

6. The method of claim 1 further comprising:

changing the part information for the part in the storage

device on the vehicle to form updated part information
for the part including the maintenance information

identifying the maintenance operation performed on
the part.

7. The method of claim 6, wherein the maintenance device
1s portable and 1s connected to the onboard data processing
system via a communications link.

8. The method of claim 1 further comprising;:

sending the maintenance information identifying the
maintenance operation performed on the part from one
of the onboard data processing system and the main-
tenance device to an ofl-board data processing system
that 1s not on the vehicle.

9. The method of claim 1, wherein the vehicle 1s an
aircraft and the onboard data processing system 1s an aircrait
network data processing system on the aircratit.

10. An apparatus, comprising;

a maintenance device that 1s configured to read 1dentifi-
cation information for a part on a vehicle from an
automated 1dentification technology tag and to send the
identification mnformation for the part that 1s read from
the automated identification technology tag to an
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onboard data processing system on the vehicle, wherein
the maintenance device comprises a user interface and
wherein the automated 1dentification technology tag 1s
on the vehicle and associated with the part;

a storage device on the vehicle; and

the onboard data processing system on the vehicle com-

prising a processor unit on the vehicle, wherein the
onboard data processing system on the vehicle 1s con-
figured to receive the 1dentification information for the
part sent from the maintenance device, use the identi-
fication information for the part received from the
maintenance device to identily and retrieve part infor-
mation for the part from the storage device on the
vehicle, wherein the part information for the part
includes maintenance history information for the part
stored on the storage device on the vehicle, send the
part information for the part retrieved from the storage
device on the vehicle to the maintenance device for
display on the user interface, receive maintenance
information identifying a maintenance operation per-
formed on the part, and store the maintenance infor-
mation i1dentifying the maintenance operation per-
formed on the part on the storage device on the vehicle.

11. The apparatus of claim 10, wherein the automated
identification technology tag is selected from a radio fre-
quency identification tag, a contact memory, and a bar code.

12. The apparatus of claim 10, wherein the automated
identification technology tag is

a single record tag, wherein information stored on the

single record tag i1s locked so that the information
stored on the single record tag cannot be changed by
writing to the single record tag when the single record
tag 1s on the vehicle and associated with the part.

13. The apparatus of claim 10, wherein the automated
identification technology tag is attached to the part.

14. The apparatus of claim 10, wherein:

the 1dentification information for the part 1s selected from

a part number for the part and a serial number for the
part.

15. The apparatus of claim 10, wherein the onboard data
processing system on the vehicle 1s further configured to:

change the part information for the part in the storage

device on the vehicle to form updated part information
for the part including the maintenance information
identifying the maintenance operation performed on
the part.

16. The apparatus of claim 15, wherein the onboard data
processing system on the vehicle 1s further configured to
send the updated part information for the part to an off-board
data processing system that 1s not on the vehicle.

17. The apparatus of claim 10, wherein the vehicle 1s an
aircraft and the omboard data processing system on the
vehicle comprises an aircrait network data processing sys-
tem on the aircrait.

18. A method of maintaining an aircraft, comprising;

reading 1dentification information for a part on the aircraft

from an automated identification technology tag by a
maintenance device, wherein the automated 1dentifica-
tion technology tag 1s on the aircraft and associated
with the part;

sending the 1dentification information for the part that 1s

read from the automated identification technology tag
from the maintenance device to an aircraft network data
processing system on the aircrafit;

recerving the identification information for the part sent

from the maintenance device by the aircrait network
data processing system on the aircrait;
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using the identification information for the part received
from the maintenance device by the aircraft network
data processing system on the aircraft to identity and
retrieve part information for the part from a storage
device on the aircrait, wherein the part information for
the part includes maintenance history iformation for
the part;

sending the part information for the part retrieved from
the storage device on the aircrait by the aircraft net-
work data processing system on the aircraft to the
maintenance device for display to a user;

receiving maintenance information for the part by the
aircraft network data processing system, wherein the
maintenance information identifies a maintenance
operation performed on the part;

changing the part information in the storage device by the
aircrait network data processing system 1n response to
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receiving the maintenance information to form updated
configuration information including the maintenance
information; and

sending the updated configuration mformation to an ofl-
hoard data processing system that 1s not on the aircraf
by the aircrait network data processing system.

19. The method of claim 18 further comprising:

receiving, by the maintenance device, the part information

from the aircraft network data processing system;
displaying the part information receirved from the aircraft

network data processing system on a user interface on
the maintenance device;

recerving, by the maintenance device, the maintenance
information for the part from the user; and

sending the maintenance mformation for the part from the
maintenance device to the aircraft network data pro-
cessing system.
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